PCT/JP20O4/014812 



H ^ HI 



* ft it 



16.11.2004 



JAPAN PATENT OFFICE 



recto 1 3 JAs^ 20ub 



v> £ * m t m — t? & & £ t Sr BE W -f Z> o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m n b 

Date of Application: 



2 0 0 3^ 9 J! 3 0 B 



ffi I I f 
Application Number: 

[ST. 10/C] : 



#H 2003-341245 
[JP2003-341245] 



ffl C A 

Applicant(s): 



\ 

\ 

PRIORITY 
DOCUMENT 

! SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 




ffifiE*^ miE# 2004-3117037 



$m 2003-341245 



1/E 



MM**] 

[»#*] 



T03093001A 
Wll5^ 9J130B 

C12N 9/02 

mm mz. 

000002831 

005131 
21.000P3 

l«# 1 

1 

f 1 



mtiE# 2004-3117037 



#11 2003-341245 



1/ 



umm i ] 

mm^mm^ i mw.<om.mm-?^ ti% dna 0 

ImTfcM 2 ] 
DNAo 

umm 3 ] 

ff^Jll t till* 2 HlBmcoDNA^^^^DNA, f^DNAOffi«#U jjtMl * fi 

m>m 4 1 

aT^i OlifWDNAt^oT, fft$fil *tiz\*2 ^fBfc^DNA^^-t&DN 
A, MDNA^lljMI, mW&l *tz\*2 ^IB«(7)DNA^^m*@B^it?S$tL^DN 

3$ X Xf/ 1 til ti&ffi -t&ti)b<D-fu-fT*ib& fi**S 3 i'IBm<7) D N A ; 

( i ) I5^Jft<75S£^J#-i- 3 ^|B«cota^B^iJ-e*$ tL& D N A, 

(i i) @B^iJ^O@E^J#-t4 i:!at«IWJti$ii^DNA, 

(i i i) @B^iJ*^@B^iJ#-^ 5 t-|BttOffi3feBE?!lt?a$tLSDNA 
£ XT? 

( i v ) SB^J^^IB^iJ^-i- 6 ^IB«^m*@B^J-e*$ DNAo 
[f»*« 5 ] 

Ht&fl llf;li2 HIBm<^ D N A * * * - Q 

[If 6 ] 

7°9^5F FERM BP-8419fo 

mmM 7 ] 

[liM 8 ] 

SB^J^^SB^J*-^- 2 I'lBftOT < ym@a^J*tr*$^&MfiKo 
[ft*^ 9 ] 

1 0 ] 
[tt« 1 1 1 

mi&hs * fzi±9 KmM<Dm&M*tzi*mm&K<vwifr*mtir&&L®i 0 
m?m 12] 

8 ttzte 9 ^IBm<75^fi®^^ffiS^ffl^nrt^-1"^^ 
TT% Mii^MMtt^^ f&f&t tz\*mt*Wi\&-? %> Z tKX *K m^t/^lf 

1 3 ] 

m^8*tii\* 9 Kmm<Dm^K^t ^mmimi&m^^mmir ^>jt^m<Dm^^ 

^&oT, flt$&8 f fcli 9 t'fBtt<7)ll6K, If^JSl t fc«2 ^IBmcODNA. It« 
3 t tizi*4 KlB^ODNA, |»*^5 tClBmoam^^^ ^-t^(4WM6 ^=B«0 7° 

k> m^m 7 Kum^w^mfate x mmm 1 1 t-iB«ogt#^ ? *>-*- < * < t 
[m^fi 1 4 ] 
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* * mm&jzMm s * mmr? & %> * *o s-t s»ot, * * ait k # ^ a 

Slifcli2 KE«o D N A oftStfi Sr Mfe-? & Z t £#m tlrZ mfcfi&o 
VM$LT£ 1 5 ] 

A«aai#; **rbt? & a ie^m^m t £ *t a it^ii2 ^ism^ dna© 

[|ff*ffl 1 6 ] 

(i) ^Slil^lWRNA^IlC, flME^RJSSrfrdie^ 

(i i) jffiJg^KJfcfciJ: iJ^Sftfcc DNAfcttSfc, @5^iJ^@£^J#-^ 5 £ J: 6 t= 

( i i i ) i J) ±ili ^i/:DNA«l* ffj^-r a Iflo 

[f»**H l 7 ] 

W^3 l/:(i4 CflBfW>DNA*s itfl&JfrSl 1 HIBtt^fitfltO 7 < fcfev»i*tL 

[lit M 1 8 ] 
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[0 0 0 1 ] 

KtSlfiSKHtSo i fc, IKDNAmtiDNA, RD N AOfflii, WM&=f- 
4vWlot^^yij^XnDNAl:Sn o Sfcfc, »Jtfe?i:fll4DNA* 

t^(iM^:lt^o ZbK, »»fe ; iFC«*DNA*^i--6DNA, iDNA?)ffl 
ttjiiL Ratfc^Kflia D N A08B#ffi3fe!B?!jT?^S D N A& «£ D'SEDNAOililW 

3 *>•*-< * < t b^-ftifri^K^j ^XfSDNAiJirjf/i^iit^^t 

[0 0 0 2] 

r^tKnil^ll (mm, Cl-THFSkv^) it, m*-%ttMKBK&m 
&C lMMt^ff y t Kn^ilS#*^i-^>^*-e^^ (^#gt» 1 , 

TF»iflci4, ^0>% f t^f iChVry bf >tf ©^MIdCC 

1 „ tftfct.TF^ifl'TFillifrli, «H*ft»:fe J: 0*T 5 J M^mm^m 

[0 0 0 3 ] 

Cl-THFSii, 3Mi h t-C^^c MWCtt, Cl-THFS 

tt, 10-*;V5^Th7tKoiMfi (10-f ormyl-THF synt 
hetase. EC 6. 3. 4. 3), 5, 10--* f-;Vf h 7 1 Fni^i/^n H 
Fn 7 -^f (5, 10-methenyl-THF cyclohyrolase.EC 

3. 5. 4. 9) ££0*5, 1 0— h 7t Fnfift Kn^--{f (5, 

1 0 -m e t h y 1 e n e -THF d e h y d r o g e n a s e » E C 1. 5. 1. 

5) (Dmrnzm-tZo ci-thfsi^ ztLbommz&m-tzztfcx *u 

[0 0 0 4] 

C 1 -THFSli, tK lff©IW, ±J3§*^«£%&»*& 

^«BJJ&«*5 «£ h 3 > K V T L||t^ Cl-THFS O»^0 <b tLTV^ 0 

ifc, tH:ov>tli, f^tt<olIIi:$tLiif^c 1 - THF S jFfcfefiTv* 

o 

[0 0 0 5] 

L**U t hlz*?\,*x*r<DfflM<D$. ha> KV T^^LIKH^SC 1-THFSiia 
T H F s itfs^- 6 £n h ixx v^ 0 

[0 0 0 6] 

[#N#lf3:iU] (Hum dw) ib, rif v>-^-;v *-f /^tny* 
;l/ 5 J* h 'J (The Journal of Biological Chem 
istry) J, 1 9 8 8f, i2 6 3t, i31f, p. 15946-15950 

O 
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[0 0 0 7] 

[##lt»2] (Staben, C) l"if ^>-^ 

:t n y * ;V ^- 5 ^ h 'J (The Journal of Biological 
Chemistry)], 1 9 8 4^, |261t, p. 4629-4637 0 
[ 0 0 0 8] 

[##It»3] (Shannon, K. W. ) ^ l"if * 

y sij *u ViJ )V ^r^f'J (The Journal of Biologi 
cal Chemistry)], 1 9 8 6^|261t, p. 12266-12 
2 7 1 o 
[0 0 0 9] 

[*#H\fc«Ul ->^V (Thigpen, A. E. ) ["if y^-i~^ * 

-f ;^tny*jV ^UF'J (The Journal of Biologi 
cal Chemistry)], 1 9 9 0^ ^2 6 5t, p. 7907-791 
3o 

[0 0 10] 

[itttf 5] Tf (Dev, I. K. ) \*f y^-±)V *7* sU** 

v fs )]/ 5 X h 'J (The Journal of Biological Ch 
emistry) J, 1 9 7 8^, |2 5 3t, p. 4 2 4 5 - 4 2 5 3» 
[0011] 

[#N#If 6 ] (Raj SKh) ttr^XhV 7>K 

? A'/ftny 'fyj'-t^at* (Biochemistry and mol 
ecular biology international)], IM4%, ill 
■f\ p. 8 9 - 9 5o 
[0012] 

[##IfS:#;7] -7n-^>-^(Frohman M. A. et a 1 . ) v 

afff ?K 7, r- — ^ ^ y (Proceedings of Th 

e National Academy of Sciences of The 
United States of America)], 1 9 8 8^, f8 5i, 
§23 -§\ p. 8998-9002 o 
[0 0 13] 

[^BMH\fc«t 8 ] r^n'>-f^>^ if ^va^ 7#7*5- 

f^xyyX if 3-j--{Tyy 7^7- — V T^U* (P r o c e 

edings of The National Academy of Scie 
nces of The United States of America)] 
, 1977^,^74%, p. 5463-5467 0 
[0 0 14] 

[##tr^fcffc9] \*VvX -f > x>fM^ny- (Methods in E 
nzymology)], 1980 ^65, p. 4 9 9 - 0 
[0 0 15] 

[^M^lfciSU 0] ^5n^ (C 1 a r o s MG) <b, 3-nt?7> v^r-^V 
jj-y ^-ft^^f'J (European Journal of Bioch 
emistry), 1 9 9 6^ i2 4 1t, i3f, p. 779-786 Q 

mmtmik lxv t-tz mm] 

[0 0 16] 

*&m#MVth£$ t-f&mmii, $rflC l -THFSX^CffSDNA^iOUD 
NA**3-K-tSM5t*^,fflL-C}|tt-*-*ti:t?*ao Sfcfc, iliS^ti^DNA 
mt^DNA, SEDNA^ffiii, RiHS^fcfl&S D N A ft* 
DNA£iirSDNAO«|^Ht<4 < fc 4 V^T 1 o frC/W ^ XfSD 
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d n a (Dmmm, mMitt k& & d n a o^^sb^j -e^wDNA^iirsDNA 

4- -^ft"f & :*:JM 4£iJ ^ ^ v h £ J: Xf & & fflM^fli® Si *M"t? * & *»S * ¥'J ^ 
[0 0 17] 

Jf§&m%bte±MWM<T)tztb\-m>MMl3 U ffMC 1 -THF Satfzc^^^tBL, M 
{S^^i^DNA^ffl^tflCl-THFS^WIt^-t^MLto ^LT, iD 

KA<vMmmm*M$tir2> z fct-t ik ic i-thfs^ w^e FV T 

C^fL, ^ fnvK'JT^isv^Iit^ii^IfflL^o J^:, iC^-THFS^ 

miimMiStt^^-r^it^^iiEb^o itc i -thf sitfe^^^w, 

[0 0 18] 

( 1 ) m$m(omm-%- 1 ^ia«om»ss^j^§ tts dna 0 

(2) (1) Cieft^DNAODNAE^tUv^l^V^LtiODNA^^ 
t^DNAo 

(3) (1) ttzli (2) HfBtt<7)DNA£^|-1-&DNA, t£D N A<75*MfgU (1) 
ifctt (2) ^|Btt<^DNA^If|S5^*K^J-C*$*LSDNA^J:tmDNA^ffiffi^O 
? *>-*"< * < t £ ^~ftifr 1 > V h yi) ^Xf^DNAo 

(4) aTOPJ:*)IiaSDNAt^ot, (l) ttzli (2) KfBm^D N A £#^f 
f^DNA, iDNA©WI> (1) Sfctt (2) KgBftO D N AOU^MMm^m 

( i ) bb^]roib^j#^- 3 Kmm<D-&mm^^ tiz d n a, 

(i i) SB^JSO@B^iJ#-^4 HIEmo^SB^iJ-e^^^^DNA. 
(i i i) @fi^iJ^fB^iJ#^5 ^t^i&SMB^^tL&DNA 

( i v ) mm<vmm^ 6 tciam^^sB^K^s tL& dna c 

(5) (1) £tz\± (2) tClBmODNA^^f ^»x.^^-o 

(6) ^7^§ F FERM BP-8419fo 

(7) (5) ^iB*c<7>»x.^ fc»± (6) KfBlftO-/?** Kia «St*s&$ 

Mz^mm&o 

(8) @E^iJ^^IB^J#-^ 2 tefBmOT 5 7m@B^l^*^tL^®eKo 

(9) (2) ^|B«<75DNA^n- F"f& ^6 to 

do) (5) ^iBmoamx^^^-f fe« (6) kib^o-/?** ki- «t 

°d i) (8) t^tt (9) ram^seKt tzi±ms&M<vmft*wt-tz>ffifco 
(12) (8) 4^t± o) ^iBm^^e«^i-^«±i^M^tt^ia«-r^^iii 
^is]^fe-e*o-c, h&it^mt (8) t^j± (9) tciB«<^sssri: offish *ir 

g^b^w (8) *^ti (9) Kmm<nm&K<Dmmmmi&mffi&*M^-r&fr^fr*m 
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mm 2003-341245 ^- *? I 4/ 



£ s £ * fc & 56 # ft «, 

(13) ( 8 ) * tz\± ( 9 ) ^nmomBm^ir^mmmmi&mmn^m.m-r^^m 

<&H56:£8rc*o-c\ (8) Sfctt (9) £iB*tf>5ejt^ (1) 4 7k 14 (2) icf2«<75 
DNA, (3) *fcti (4) K|B|ft<Z>DNA, (5) fcBBtt© * - t 7ki4 (6 

) ^ia«^-7°7^5 h\ (7) Kmmoi&Km&fcte x v (id Kia^ofcv&o^t- 

(14) **^^»«a*jBj»^*«^5^*^^**&^*oT, $&&Jlfetc:& 
It* (1) 4 ?k 14 (2) t|B«©DNA©»ai*fll3gt4 i t t«F«i: t*«Sm 

(15) (14) nia«to*i56^-c*or, *a«L»t*jt* (D ifcwt (2) kib 

t©DNA«I^ ttm^&&lE1&JMm&]IBMKi3ft& (1) 4 7k (4 (2) fcfB« 
©DNA <D^M& <D 3 WJ2l± T * * , * * Mt^JItS * **UftT * * #056-* * 

(16) (15) tC|Sig<7)flJ5t^-e^oT, &&fii&K45tf& (1) S/k(4 (2) fc|B 
tODNA(DMi^ftT©ISia Ufll5fe1-*t fct#«i:i-**fl^te ; 

(i) *4<&ttK#i*L*RNA**Sfc, flME^RtDfrfrdlDB^ 

(i i) jJME^RJfrfcJ: ^jRSfLfcc DNA^ilt:, BB2?!lfEOK>?!l#-^ 5 45 4 & 6 

fat<7)fi«^J-eS$iil>DNA^77^v-iLT, *°>J * 9— e»«RJfe*ff 

45 4 V 

( i i i ) *°v^7- vj&mRB mm $ d n a ©* * «u?ti- & ig Q 

(17) (3) 4 7k 14 (4) t-SBfRODNA43 4U f (11) JClBttOttfltO ? *>4>& < t 

& ^Tti& i o&^-ra ^ h *immtirz>±mm<7)m7£*y > -c*o-c^ (u) a»6 
(i6) o^irMimKmmmm^^M^^^t^mw:t^^±mmmm^y v 

o 

(is) (8) 4 ?k i4 o) Kmm^m&M<vm^M*^^%&±mmoffi±M&£v ! 

[0 0 19] 

*#PJJ4, ^MatCi3V^TiEm«tl^L|&il^jt3lLTV^MC 1-THFSl 

m<o mm mm k # v> t * § a * & 0 

[0 0 2 0] 

(itfzH^W) 

^IfSfCf^DNAIi, iMftODNA^n-^y^fe RT-PCRft (#£# 
lt»6) 454 GRACES (##It»7) #£ffiv>T. H£#£*L#&o R T 

-PC RftfcfflnSSMfrfcWU 4-f*3tf5^=-^#4DNA<7)|§li^5tM>$4LTV^iS^^ 
5feaR3&»e>^-CORNA*e^filORNAWSEft*Mv^TWitfJ-r*o *ittf£T-J4. 

Miaii k 45 T iE-t ^iti titmL, % <Dm^%m Lx^zztx*), mmm t l 
ttf»«iw^$^ 0 wm^tLTkRNA^ib, (DMm^mmR 

BKX t) cDNAMno ^^*RJSfflO-7°9^v- LTt4, y =f (dT) 

-£-J&K4 fcj5«T?#*o ^J&£tL/kc DNA£, c DNA«IilH^J(:#t^7 > 7 

-7-4540 ? T>^-b>^y9-<-7-(75 2 aa07 0 9-r V-) £JlV^ 
T. g#:<Zr^n^P CRSi:4 DiiW^&o P C Rm<V7°7 4 ^-{4, cDNACDtSE?iJ 

ft^DNAi^nit^-C^o iiifigLTkc DNAO#^tffi»f4, Ifrft K 4 I? ff 3 £ 

t **-e § * o m k i4\ ^;n^s k j: V) mffi*smx«%> %> 0 *t*g^ w-mmu $ titc c 
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[0 0 2 1 ] 

* ft^-t * - 1 § * o 
[0 0 2 2 ] 

«f5T-{±> ORF 2934bp, 9 7 8 1:3- Ft^. Wlfe?^^)- 

[0 0 2 3 ] 

ajca^f- DNAW5 ' *»tta-<Z>— «R (JBUflL N*Sft«|5#D NAfcv^) 
U;DNA NrMDNAtv^) <DlM.&mW, 

(DDBJ/EMBL/GenBank) £g&£*U 3*1/0*3 (@1) » N« 
WlDNAtt, TOtfCl-THFSlfS^Ci^DNAt, :8UlfK?!l±fc*3V*-Cift 
^ffilitttttiifcW^tl^ (12) o 
[0 0 2 4] 

N5fei»4dfiD N A t UC1-THFS atfe^fcte* D NA^7?^ BfeE^I± 

fc*5»t*ffiHtttfc*<Bil**^ N^»DNA(i, WK>Cl-THFS^ttS3 

««o#3RMtefc**j5S-ts8fcfcifc i c i -thf smtt±<Dm%-nmv7 1 0 -* 
;v5;vt >5t Fn mm^wm^mmm^ Kutm-t & km l i 5 . 7 %mmv> 

*B|WJ'I4£*U 5, 1 0->f-^f b5t Kn»^ot Kn5-^Of*fitt^ 
icJ-t*fflS^BE^JJ-WL3 3. 2 %SjK<7)ffi|W]'Bi£^rU 5, lO-^f^fWtFn 
B&fcy'fc K n f t - -e Wi*fim(:itJSt * ISS-E?ii t*f L 3 3 . 2 %eK*>fflrate*# 

[0 0 2 5] 

F C 1 -THF StJWn^lCli^tV^o t: FC 1-THFSt^ 
7 n UC1-THF S«^tom*I5^J±^^lt«.ffi|WI'I4^0fe 

tFCl-THFSt^vn^jtCT, hC 1 - THFSm^3» 

»*ffittPWJts-r*as^Eyd©-5 5,10 - ^T^vt f 9 n FDitv^n t fo 

9 - WW^tS&i'ttB-t & X V s 5 , 1 0 — j* f- V > r F y K n ilr F 

o^^-^^^Stt^JS-r^f^IB^J^^IwitttML, l 0 ;Vt- F -7 n 

§ nCl - THFSt;Wn^l^3 - K-TSSa®t±, BE&Ofc F C 1 - 

T H F S #^1" £ 3 Ii©filSttt<'C^tLtv> & £ & , lU^^otv^o 
[0 0 2 6] 

1" Z> X Xf 5 ^ 10 — ^ f V>fh9^FD It^r* t F'n ^ - -tf 

[0 0 2 7] 

i^f,©iti^ ^itfe^^DNA^a-KtaieS^ Cl-THFS^t 
JDNA**3- FtSIfifit F C 1 -THF SOT^ ViM 2 fc *l£ 

[0 0 2 8] 

a > K U r 4 ^0*fflflfe^#W' > 4*3S £ *L4 £ t o -C v> £ o 5 h a > K U 7 ^?fu5H $ 

ffi|E# 2004-3117037 
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mmi±, Silt, Mtt7 5 ;t^f-W< , hE^^tt»*fi«n?*S 

;a s Wotv^ o) o fit, *ffliRj*iB«fc, T5yfiftHB^l3&*w?> 

[0 0 2 9 ] 

^BfcE^I^fe^aibfejBr*, N»NA^3-Ff^*°'J^7"f Kit hEfll 
[0 0 3 0] 

*)fc, Mfi^^&DNA^t: h I&Bf ifi^©i»i: U V - A ^ffl V^TiA L 
SSfiR^ C 1 - T H F S <7) 3 ll©i*IStt^f LTV^ 1$ i t ^ ^ 

[0 0 3 1 ] 

JSSf5&*fc ^ h^y YVT^<DWif<Dtztb(D? -fy hE£!lfcf&;5> DN Afc-g^tr DN A** 
LTV>4, iOitli, Ha^WClftlSilTV^t fC 1 -TH 

FS^a-Kt&ae^ili**^ 5 h ay KV TJSfcttOfc fCl-THFS^n- 

[0 0 3 2] 

(DNA) 

o 

[0 0 3 3 ] 

ttz, ^EHC^SDNACIl, ±faDNA<7)DNAE^(;|5V^ 1 ^V>Lii©DN 
&®fi|f£3- KtSDNAfc^Wo iDNAit ^C^ftt4 4©T?*otJ: < 

x-t&^mtnqftesnx&io, ^*v*?vT~^*m^tzK9mmqf<nftM:m, u®m 

[0 0 3 4] 

C*V»T, ±|fi DNA ^^stfS^- KflliDNAfcv^o 
[0 0 3 5] 

*Pli:#4DNA(:a, *afi?lCff*DNA*ttt4DNA, tDNA© 
ffiflMSU ^JWS^ C«4DN A ©«5#8tI?E?»J X>m SWDNA^iUKDNA <^S»flt 

^ffilio tDNAtt, LT&S L< ti 5 -HJSL±^>^^ V*"?-K> «t «5 

flS^rfe^J: 9»ii^ri|-C*So ^DNAfi, ^at^f-fcfc* DNA 
■i-v-ttz Ji^A^F C«SDNA^lUM^n-^^|:jav^ii4o 

ffi|E#2 004-3117037 
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10 0 3 6 ] 

ffi*l!«L ^itfc^ fcfc JDNA tf>«5$MftafeEyi] "Clc £ tL* D N A 33 J: tfRD N A Officii 

f6©/n-7*t|)^DNA^tMo SDNAIi, »fg^-<7)^#, ^stlSi^iS^tJ 
t«8te^t 5 Cfflv^W 0 f!JxJ£\ fDNAii, SB^OIE?!]*-^ 3 * <b 6 
1 o {cfBitOiMIB^J frfeiiDNAtii, M x. @B^J^<0@£^J#-t 3 £ «£ 4 KfB 
«©ME^J#ti5DNAtt, M^CiiDNAW©^ «f£T-^#&DN 
A £ #^T-t SDNAiSiOlDNA ©ffiflM* **HB"t 4fcftO^>f v-iLTlV^il 
So Witf> E^0*«>Eyil#-S-5*J:a'6 fcgSIRoJfiafeiB^l3&»?»4:*DNA»±, 
fcfc £ D N A Ollf Jt is J: OTRWf it D N A^Mi & itHI" & «6 O 7 s 9 -f v - ft h Xf\z* 
Mitt fc# £ D N A *5 X T?m D N A Offlttftl fctfcffi 1" * ifc * <t> 7° n - y fc L Tffl v> lb *l £ 

O 

[0 0 3 7] 

*9i*IB#^*V>T> _LfBDNA<?H %^m{tt^ffi&DN A*B< D N A £ afciUS^ 
£^>f 7*0 NXf^DNAiv^o 
[0 0 3 8] 

(«eso 

Sfcfc^ *HSi:#4ISSi:l±, K^J3£OBB^I#* 1 ^fEfto^*@B^jT'*$ tt 
SDNAODNA^Jl:*v^Tl^v>LtiODNAO^ fj-Jnfc £tf>9£**£ 

[0 0 3 9] 

> S-f7>'X7x7-tr\ /?— #9 ^ h ->^"— 

X7r *--tffcirtf>S3R3B, His-tag, Myc-tag, HA-tag, FLAG 

[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2 ] 

[0 0 4 3] 

— ^jtg^^SDNAIl, N»SDNA fcJfclfcU N«f[5^D N A1"& *> 
*>lfflI&K^ib^ h3>K'J7^<D»/:fe©^-^5' MB^JM&DNAis XXWH&A 
fS^-^SDNAco^^^^iB^J-e^^tLSDNA^^LTV^o iot, -K^N*SS^ 
iDNA^iv^ r SiJtJlfflflfe^ K i3 V* xmM W fc» D N A * m& ^^±tz »£\ N 5fc*&&Ji D 
N A liflljfta^f- DNA*^-C^TV»fcv*fc«>, f&il^-^SSK^C 1 -T 
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HFSffitt^$ftv^§&l!iflifi-cv»4 0 N*MDNAtt? hnyF'JT 

flflJJ&Ktf* ha>K'J T^fL^u t'C l-THFS frM** £iitAi:<v» 

o 

[0 0 4 4] 
[0 0 4 5 ] 

«>-f;V^, 7^v-T^^^^, 7f/7^;W, >f/l/.a, SV4 0*iO f ^ 

*n?>f ^fc^W^SfLSo *<Z>*I&, h ^y^V^S*, V ^ > b £l*<7>^ 

fp K h -T & ffiMK * flit L fc jt^E^J , 00 x. «\ 7 n * - * - „ y # y - a > * 

v^;H2?!U .xy^y^-, H?-7-*-f ^f^gf J: L> iftfcfc 
Stt&anWfefc J: >)t^Wtftg§ii^o SKv-*-iLTii, T y tf y u yiH£ 
itfciK * * v >f -> > Wttatte^ & t'^M^ § S o 
[0 0 4 6 ] 

MLfz^t ? - t L-Clv»SDNAfcS#U U ^->ffi:J:otff^t^»lV^ 
[0 0 4 7] 

M^ili^t p CMV-T a g 4 A-h C 1 S (S3) *Ctt, ^^^-DNAt 
Lt, pCMV— Tag4 (STRATAGENtS) ^v^; G pCMV— Tag4A 
— h C 1 S(±. y*-fc % FERM BP — 84 19ft LT^It^tLT 

^4, F FERM BP- 8 4 1 9 -f-^^II^^J *L& 0 

[0 0 4 8] 

Soitfe?*iBl*M^^^-DNA© 1 otfcli 2oJ£Lb£$ ^tcSA-T^ -Ht 
[0 0 4 9] 

fFL 2 9 3 E B N AlfflJB * t^Wsmmmm^X § £ o Iff L< «fj»EIS * ffl 
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tit, %%.<D%t%L®.^(D4 yT-yv- vm^mf hti&ifi, mmzitmtmittZM^ 

L< tt'J#7x^ ->a >"Scrt ? W £>*L£ 0 ^OldfefflT-li, pCMV— Tag4 

A— h C 1 S £ 2 9 3 V *° 7 ^ * ~> a K £ *) MX U S 

[0 0 5 1 ] 

fiSI^ilCLtU^o #ISI£-£fc®6St^ g#&filO»K^ffi4:ffiv»T, ft* ID 
5 3 S *J"T * £tl# «r ft* t , $Plt#^i6S<^ fC#L#^ © #H to 4 * fllffl L 

, atsiiaJKi- & i £ a o 

[0 0 5 2 ] 

& < i: & 1 2 A3. SfcfcfiFS L< Mt 1 51gm±WT5 7t-e«$W 0 

to * irC# £ ft* 1" £ fc * K « . »S 6 Sf ^ * V/ 4 »* * © ®f it t~ B * 4 T 5 y BfcK?!) ^ 

m k & s a « & ± 4 ^ « -e- <o m ft * mm m k m& 4 £ a * pi «9 

[0 0 5 3 ] 

jjiJo fi^itzmtdtLXli^ 7-7^, 77K IfM^''^ 
tt^o ^n-^-;v^G#:i±, ±»ft«E#S:*Jfc$ *l^«IWOJ1Il**»?> g^<2r&<£>#L#0 
JRStiotJRitSo 04 Lv^^HTOk LTt±. ftft77-f-f^nv h ^7 

miE# 20 04-3117037 
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4 -Sfc5&*W^T?§ So 

[0 0 5 4] 

^$§« 1- * m a k * i ov * ?t \t © sir # * » £ BH-t * * 1" * * w ■/ 

[0 0 5 5 ] 

< L T# <b *Lfc *° U * n - ;vfcuf$ i tt ^ v * a - f- ;vfifbflc tt , S^fPJ^iitt 

v»T, *lf5^ |:# ^ D N A (i 1 1 ^ ^. , 
S ttge^E -/ * n - -j- ;v Bfrflc tt > izmm <o f^m t tz tt / & X xf Wit K x& * o 

g^s p° * * y - - > ^ ~> * 7- a * 5pj ffi l x m$mm x$>& 0 ^# * n k £ 

UK K# JSa«ofitt!S*H#t S £*Pt©te* * tt/is «£ TOjho fc * ic^rffl t?*So 
h 3EHr^J»»» fc Jfc«E L T 12 > :fcJfcffi*Uft is v> X«-fS^- i:«4DNAtt * 

[0 0 5 6] 

f!)^tt\ ^^^#^^eK^wa±i®MvS'tt^iij^-rs*itm^isv^T, g^a® 
s a k *>**&tt * ia#"t a -ft^t/ *• jfe ttt? ab * » stt «n ^ tt , mtt o nc«» & ift w 

J: I) iff -5 tat^U Mx-tfStt^^a^^tJV^^CiALti^ 
X7^9-l£, Hi s-tag, Myc-tag, HA-tag, FLAG-tag4^ 
[0 0 5 7] 

& * o fzm^mm es©«?stt tjttufisi k tt . iM^^t ^ ttm® a 

[0 0 5 8] 

x # S 'fb^ 4r -T S t § & o itMii^MYim tt , ^H0^ CftiiS 

ia^-s,«*^*L. mm&fc-mMLtzMM%ti*nmir2> ^ t T^tft^it^ s 0 no 
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[ 0 0 5 9] 

JM^ot, & & £ is »t * i:#^DNA ©US* * vl^i" S £ * #11 

fc-rsWe^F&fcfttfrtSo 1~&;b^ *»ft?t#JDNAtt, K: is TIE 

[0 0 6 0] 

^ifSi^^il-DNA^Mt^DNA, tDNA©ffiIi, ^jllff^JDNAOi 
it. S?lff D N A Officii j3 i fL <b D NA^Isi: $ *LT ^cl>RNA4 ZiMlTfr $ tt* 

[0 0 6 1 ] 

v>rffv>#a 0 ittBMtLT. fflxJf i n sit u^^'JN^'>3^ ^ 

NAO^i^Wje-t-Stfc^iiriBT^So (i) ^^Il^SWRNAtiSi:, 
iiMe^Ki&fcfHXe, (i i) »¥KJStc ± *)£-$;£*l£c DNAI:iI}:, HE?iJ^ 

-•£au»,Rie*fHxe 

isitf (i i i) *°>J ^ 9— i i9±liH$tL^DNAO*^a^i-AX®o 
[ 0 0 6 2 ] 

Rifting frc is T K# & atfc^ f ii * ©^^stfS^-co [W)^is J: IT/ i tz 

UmMiH- CftiDNA ?>±iiM<75« £ > C||14DNAifcli*DNA ©ffltttt 

NA«*!:|IKli:^^ ^-f -if- v a Vtl^DNA^Mt^o ^- fc Lt 

(O^JK^-fh «fS^lC#^ DN AO**!f**fi&K:iilB"CS A DNA*tP*t 

1 5 &v^L 3 0 * * KSflET** Lv^o — m&\^ 

ffl t if & i 1 3}»-e i 5 o $)xJ4\ fyn-^ J: IF/* fcli^'fv- 

[0 0 6 3] 

l:#§DNA©IIItJ:itfl, 2^±, ffiL<(±3|^±, £ 0 iff* L < tt 4 TO 

4i fcjWfc*?***. «<7)«f!l^i3V^. ^J»*JWlS^*tt**DNA©|&a*ttiE 
f»«i:^it4SDNA«Io^J;'?-2. 3 8 ofco 
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ff«fc v> 0 

#S&9! \i—o<D MM 43 v> T „ ##&ijl§ l;^l>iafO PI«#J & -g- A, "C ft & <E> Kit 

mmw& k & v> r^afs^ wjdna ona^jEHf ^wjwis £ Jfctfc L/cm l t v> & tz «& 

, BMBffl t± *M O Rf Jh * J: tf / * (4 C ^Tffl * * o 

[0 0 6 4] 

0 0 0 1 - 7 011%, jfiKliO. 0 0 0 l ~ 5li%olll:t40* , IS , ?44 

o 

[0 0 6 5] 
[0 0 6 6] 

ij^CJEB CtlS 1 Sffi* i4 2 jfi^-cffiffl $ tLS o 

[0 0 6 7] 

, *W-l$>k pHM, #®fe»Jftt^^l:«fflLTii«i-&ii:^-c- 

[0 0 6 8] 

x li#{*ft if § , c fi h f4#3js-e £ lilMiflHfeW ft ^ ffl^-£TteJS t? # * □ 

# t J: 3fr*uS3-<&£5£tt ft <£ «9 ft± $ * W-fr*** & ° ±BL-7 
5ymi4, #^imfeJ4ft<, fflixwr^y ->x-r^>^ >Hftftifov>-f*L"e 
Uv\ «KRfe« i tR5et±&<> Mx.{f^;vn-^, ^>y-^> ffV* b-*, **S* 
^0#H3R, ^yf-JK ^v'J h -;Vft JroWfr^a — >K '>a*, 

>f f- t T ;v n >Mft ^o#««ft t*^ «t ^tifjOfif^ 2fov*T tvtr ^ «t v^ 0 

^ ft t*<D^-fti-r? Uv^„ fffl-MJ <& «fJ' IR5£I± ft < > 4 ^ i tF#-f ^- 
Stt^J^-ftLT-fcttfflT-i&o -^^'^4^ WxIf^Vt^f^fW^V 3-;vv;vif 

ffiiE# 2004-3117037 
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)V x. 7s t , litem 7 V -t V K# 3r S ft * o 

[0 0 6 9] 

I 1 o 

[0 0 7 0] 

b^O kUll, 150 x. ifitifc th'J^A, Etfb * V * A , ffif ^ 0 -fe V > & if * til 
"C •?> o 
[0 0 7 1 ] 

[0 0 7 2 ] 
[0 0 7 3 ] 
[0 0 7 4] 

I CI L/:i O ^Mt Wf J: <> * < ft & © * 

f:-M^t^tl^ fcliEI i*Ctffl tt U WxJf. #<^tyi*fflE3lo^r=ai 
[0 0 7 5] 

T? § £ o 

[0 0 7 6] 

^m®iwj«j, ife^u. ay-b^au ss»k m®m, mm, mxn, mmu &?&tm 

[0 0 7 7] 

&c££o xmMikir £ £ fc **T § £ 0 
[0 0 7 8 ] 

y#y-.MfcH\ MxJfy >IBK«r*«»* (^n*]VAf) CMLfcvMC B 
[0 0 7 9 ] 

^K^1"-2>^ i^i Offv^So ^^i:§. ffiffl£ft£ v^nr^* h y}*, dgRttft 
[0 0 8 0] 

v£itffiov#Mii> i£v#fSu ^;v3-*?#$u J lit* t 3 - ^ 

miiE# 2004-3117037 
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[ 0 0 8 1 ] 

> ^ i; a - ^ V =r - j£ffl L T«t? £ & 0 

[0 0 8 2] 

illu MCTf) . fMfcftJ ( ^£JI£\ Mttitta/cfCo iKSfio*. 

8Ht-t & t § . %itmm * mm t r & i < , mts^ij tLtti, win ^ >; -t v > ^$t§i 

[0 0 8 3] 

«k *jik *y o -b;vsijs i^ij, mi mmL &m#L mm, & 

&kx y)MM*sm'?&2> 0 
mmm] 

[ 0 0 8 4] 

(jE^mmm t im l , ±mmmm k # ^ rmM^m ltv^ m& 

(Gene 1 ogi ctt) (ov^^nri/'f r*- £flJJE Lt, [WI^$ttfco v^f 

^oTWf-M-^cit jEf«ii«l l 7-9->?°;k ^:M»7 7*r>?° 

4 * h'J^^t hat^^-U ^f'^HG-U 1 3 3 £J1 v^^fflfl&ft^f&mx- 

^V^iitfg^-CD^ ^ ^ V^-f- Kf-^A;-7, (DDBJ/EMBL/GenBank 

^IWI^LfCo 1 1 7^>y^OiE#^MI^«rt^*^^^^^ft$tL^DNA^ 

m & mttcomjim^ km-t S7 7tv ^i^mi*! k & it * t?j§« $ tt 
&DNA^&M{£^§§mTO-i:<7>ifci±, ^2 . 3 8t^o/c„ tt*$i^ 0. 00 

0 0 0 0 l*i"e*of; 0 ^H^-e^ft$tL^DNA^^^>itf^O^iI»C0j:b^'ftil^« 
m^^^T|W|#t'p*L^^*:, 3UB lift 1 . 2 2 OtfczttgO. 0 0 2 4 3 

) , mm<o%f&i~ii$)i. 5 2 (ygM7kmo. oooooo i*#i) . i-iSo^^tes^ 

1. 9 8 («7KmO. 0 0 0 0 3) , ilOMCttljl. 3 7 (* TltTR* 0 . 00 1 
9) <DmmM<Dit^^Lfz 0 

tf Ff-^^T; (DDBJ/EMBL/GenBank) ifKli, Tjs:^ $ tL 

^DNAl'#^itfS^-C0N*5a^lDNA<7)^@£^J^^$^TV^^ o ioT, 
■Cit-ft $ tL & D N A fcft & it[{tt<7) N 5fc3S D N A (7)^IE^J it > TO "C & o 0 
[0 0 8 5] . 

«§gT-$i{it$tL^DNAO^ft@£^J*^C0J:d ^^feL/vio if, »HJ3"e 
ittt§tLSDNAO^BEyiJ*a5et7to N*y§^ilDNA<D 5 '5|eS|3 0*°U 

% ? V 7- Y \~$iZ> ^jUMB^O ^r^Jiy — i:LT, * ^ V^f- Kf- * ^-J* (DDBJ/ 
EMBL/GenBank) KM LTOtt^m^To fc e *fc3&tf>IS*, thtVADNA 
$f)t (7^^7y 3 >if, AL035086) t ffiV^g|Wl'I4^^ L7c 0 th^VADN 
AHfit^m^Sfi^iJ^d ^^ N»^lDNA^^MB^!jhffi|W|tt^^1-^SI?^@£^J4-|^V^ 

2004-3117037 
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IC, ^ ^ V*^- |? f -jr^-^ (DDBJ/EMBL/GenBank) ^*tLtrffiRH± 

^S^Sja^^SDNAfc^ffiRltt^Lfeo RDNAW5 '*5w£l^@E?iJ (BE 
^Jft 1 8 3 ) * T 5 J mm l:»L/: fcoi:, maN»i«SE^iJ £75 / ^SE^iJ « 
SlL^fc^fc-effiTO^*^ oTtt c\h, &#fcfflErtt (56. 1%) ^TKL/io i? 

[0 0 8 6] 

$ ib ^:|§0JT*Ji«$n-i>DNA^#^it<E^c DNA^n-i>nfrofc e -fe 

>^^>^7'7^v-i: LTlE?!]$t 4 K1S^<75^SE^] lb 4 * D N A =Sr«ffl 

Lfco t#MJ±, QUICK- CI one c DNA (Clontec htt) «rfflv>, DN 
A#V ;* 9 — -tr Lt, KOD- P 1 u s -DNA polymerase 
£J£V^ C P C RJtUKJSHU 9 4t2^> 9 4<C30#\ 6 8°C4^*4 Of^^JV 
ff icV^T 6 8 °C 3 ^ISi&SfcfTo fco # £ tl*r±iipl» £pCR4Blunt — T O 
P O V e c t o r (jfWMt) 4 ¥- *s a > Ltz 0 # 6 Mix.^^ * - (W£> 
#S&IH^JItt£ft&DNAfc#£itfc^&$fc;lp CR4Blunt— TOPO Vect 
ortv^) tta^aHS^Mfca DN A©ffiafeK?II«)ft56l±, Long— Read 

Tower (Am ersham Biosciences tt) *ffiv»"C^ro/S 0 -€"<0*S* 

, ^sfs^^^^^DNAo^sE^iji±, m*m<Dmm-%i^wie>&mmx$>2>z 

[0 0 8 7] 

fflia^i3tt^^H^-e^#$^^DNA^#^jtf5^o^m%»j; i? t^v^ifc*, 
JBJLT«¥JB"T?fltBbfeo if, *JI&«*BII&HCT 1 1 6MSW6 2 0 fc ;k B J: «3 

iAU Wtt^l 0%^yB»/t (FCS, SIM) DMEMigife (I n 

v i t r o g e n) T-«L/Co — jE#^d»±&JWI& C C D 8 4lCoN£Amer 
ican Tissue Culture Collection^ <9 IX L> A 

CL-4iAi*ft-e*itfc. £*l5><0»u&:&»5>> 7^y^> (s^v-^tt) 

t> ^RNAfcttlffiLfco l/<g^RNA*^ RNA PGR Ki t (AMVtt) 
Ver.2.1 (TAKARAtt) £J3^T3 0°C 10^ 42 °C 3 0 fl\ 9 9 °C 5 ft 
, 5^0 5^co^OT\ ira£*fio/: 0 ^ ttS^Ef5-e# & tL/: c D N A P 
CR^fiRJtSSrffofco KJSi±> ft^fccDNAOl/1 0«LtV^ilC, @E 
^iJ«OlE^iJ#-t 5 fcfBttOttaMBfll*' ib&&7°:7^-;]3J: ^WJfS<0@c£iJ#-t 6 KSE« 
60it*IE^iJ^'b^^7°7^-N'-*l)nlT, Advantage polymerase m 
i x (Clontechli) fcfflV»Tff ofco KJS&#«. 9 4 *C 1 . 5 fl\ 94t30 
#\ 6 0 °C 3 0 fP\ 7 2 °C 1 ft* 3 0 ^ 9 >K fcfcfc 7 2 °C 3 ^Mfc Lfco RtS8t* 

£"9, PCRHI*BS**lftaiL^o 
[0 0 8 8] 

fl&fifc;mt3*3&* i 13 &#V>£ M^Uofc (04) 0 
[0 0 8 9] 

(mk<^#) 

^atfSW^- K-f ^lei^HS?^ ^r<Dft^M*. ^xxr/^nyfM 
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fflv>ti«gLfco Ha^^-tU, P CMV-Tag4 Vector (Strat 
a g e n e tt) fcftJE Lfco #S&IJI!T?*# §WDNA fc« £ itfc^&jftx. p C R 4 B 1 
u n t— TO P O V e c t o r £B amH I £ iVX h o I T?$J»r Mfb tL/cDN A 7 
V h fc, B amH I £ J: tfX h o I "CSJISrStUfc p CMV-T a g 4 V e c t o 

- *mM^&2ti&DNAK%2>mttBMz-V> CMV-Tag4 Vect 

ortV^) W}<^mm^it, 2 9 3ll^V>/; 0 Jf\ 10% FCSttD 

M E MigHil (Invi trogenti) t'2 9 3 *IHJJ&* ^ 7* a > 7 > F TO £ 
-C\ J&«L^o i£$&L £ $~ M E M I (I nv i t r o ge ntt) fcSi&Lfc 

oJUft, 4 ^ g^^^T'tttt^tL^DNA^^at-fS^a^X-P CMV-T a g 4 
Vector^. V **7i^ h 7 5 Vf*5* ( I n v i t r o g e ntt) £fflv\ V #7 
* * >> 3 K £ 19 , 2 9 3 « KmX L 0 MPS LT^it^jWH.^&S *t"C 4: v> 
pCMV-Tag4 V e c t o r V#7x^ f7?>/5X (Invitroge 
ntt) &fflv\ 'J#7x^-> 3 >ft|:i^ 2 9 3ttClXL/; 0 
[0 0 9 0] 

SABfrfrfc 5 Npffljgjfi^ »^SA3*L;fc»IJ6<0«*ifcfc: 2 0 % F C S^^zfT 

f5T*A$tL^«0^*^ 1 0% FCSMDMEM^iML/; 0 £&B#tf>lb4 
8l*M«Bift, fflj&*»#"*"afc*<0tffifc (1% M> F^X, 5 OmM Tr i sSIp 
H 7.4 , 3 0 0 mM N a C K 5 mM EDTA. h -fu T 7--te*Fl#£lJ 

T3 OMILfcf, »8i »ittv^) SrHIJUl. SS'C^S ( 1 5 0 0 0 

®S£, 1 5^W) L/co at'C^S^ ±it£BS A&SI gG7*"n-^^> (->^) 
^jJDx., -B^4 D C-emSb7t 0 1H, ±?|t:iFLAGM2 7fn-^^> (v^v?±) 
fcifflx., 3 . 5 B#Fr3 4 °C X^WM^-KB^^tzW:, T&frWL (0.1% h'Jh>X, 50m 
M T r i s£|pH 7.4 . 3 0 0 mM NaC 1, 5 mM EDTA) t3I, U > 
iltftlESf L/Co SFLAGM27^n-7^t^Uiegl±, 1 0% 

2 -7 0 f y -^#^r^^7 , >uj|R««t"eiaJDlLfco mW&WLteh &&&&&&& 

4 - 2 0 % S D S ^;W~tt#U W^catlfttff ofeo ikttfk M^/Sr- F a-fe;v 
n-^7-(H- (Scleicher and Shcuel ltt) ^ts¥ Lfc 0 
, BSA7n^^^V\ SFLAGM2fi;# (v^vft) is J: Mm^KSilftTfc* 
BS*T?IRlft$tL/itt^"7^ I gfcvffc (Ame r s h a mtt) t«M£KJ£$-t^ 4-* 

Ofe^ ^^fe^SftSSSK^fl- 1 ?-*^ #&1 1 0kDat*4£i#Sfc*i4 
ofc (EI 5) o 
[0 0 9 1 ] 

(»HJ-CJt#t ^ti%> D N A iHS^a - K1" 

2 4iJ:IJ f 12^7 , WH:i:, 10% FCSMDMEM^M^T2 9 31 

^-e^ffi$tL^DNA^#^MfE^limx.p CMV-T a g 4 Vector^, 

f7r/y57x (I nv i t r 0 ge ntt) SrJBV^ 2 9 3»MAL^o ^flt 
L t *Hi-e^ft $ ti^ D N A ^ tit V^p C M V - T a g 4 
Vector^, y*7x^ f75 >797> (Invitroge nth) SrMv^ 293 
M^lALf:o IB, »10%FCSMDMEM» 10cm7V-H:| 
§&:fcU G418 (Promegatt) fcifciftK 1 m g /m 1 t^4i7i:, iftflnLfc 
o lmg/mliBECG4 18 (Promegatt) ^^1^3*^14 0^^: 
10-14 B W*S*i-S 3Bi-iMHft. fjSLfcan--* 
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t££;fri-& c t ^^i-^o-c-$>^ (®6) o 

[0 0 9 2] 

[0 1 ] *3kW"C&® §WDNAI:i^ iI{5^-<7) cDNAisJ: ^Mfc - K 

[0 2] K1C1-THFS (Human C-l tertahydrofolat 
e synthetase) is J; Xf^f^M'C'tk.i^ §tL^DNA(;#l) jififS-f- (DK 
FZP) ^IS^to D/C domain^ 5, f?t 
Folly^nt Kn9--tf^ iCF 5, 1 0— ^f^^f f7t KnlffH Kn$* 
^-•ifO«mtt^^-JS1-^f|5^«3t^^I*1-^o S doma inlt 1 0-*^ 

[03 ] p CMV— T a g 4 A— h C 1 S ^fif^i fc^f * a 04", B amH I 

6 8 7 is «£ tfX h o I 3 6 3 0 tt, fflP«&B amHI^i tfX h o I Ott»«8ffi«r 
7F-f 0 CMV promoter fi, h 2fn 9 ^ 7°n ^E- * -fHJfc, N e o 

r /K an r 14, **T>f '>>*3 4 tf* v >IH£*i^*Mifc*j3*-*"o h C 1 

S \±, JfrHWdftttStLa DNA^Ji^OjfAit^^to 

[0 4 ] JEHr^Ji*li&* £ ^WajfflJSrt t*»t4*l&Kt?lfttt$ii-* D N A \Z%%> 

Mtt<om%m * TFirm -e & & o ±ftc -r-iift $ *l a d n a k« a at^- <^f§ 
i-o 

[05] ^E-eattsftaDNAfcf&aate^a- K-r4seR©5&s*a»L 

3.7*9 7f-f > / ^<O|t*<^0^*^o 04'. 1 y s a t e {4 2 9 3IHI&C9 

<7)^ > y;VT* IPPJ4 293 jjfflJiao^Jll^^f -CguF L AGfiif 

[06] *||HJ-eJ|^t$tLSDNA^#4jtfS^-^4 *9 3- KStt&gfiSC^ »BJI& 
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SEQUENCE LISTING 
<110> DAIICHI PHARMACEUTICAL CO. , LTD. 
<120> A novel Cl-tetrahydrofolate synthase gene 
<130> T03093001A 
<160> 6 

<170> Patentln version 3.1 

<210> 1 

<211> 2934 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (2934) 

<223> 

<220> 

<221> sig_peptide 

<222> (1) . . (93) 
<223> 

<400> 1 

atg ggc acg cgt ctg ccg etc gtc ctg cgc cag etc cgc cgc ccg ccc 48 
Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 

cag ccc ccg ggc cct ccg cgc cgc etc cgt gtg ccc tgt cgc get age 96 
Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 

age ggc ggc ggc gga ggc ggc ggc ggt ggc egg gag ggc ctg ctt gga 144 
Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 

cag egg egg ccg cag gat ggc cag gec egg age age tgc age ccc ggc 192 
Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 

ggc cga acg ccc gcg gcg egg gac tec ate gtc aga gaa gtc att cag 240 
Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 70 75 80 

aat tea aaa gaa gtt eta agt tta ttg caa gaa aaa aac cct gec ttc 288 
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Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 95 



aag ccg gtt ctt gca att ate cag gca ggt gac gac aac ttg atg cag 
Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 110 



336 



gaa ate aac cag aat ttg get gag gag get ggt ctg aac ate act cac 
Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 



384 



att tgc etc cct cca gat age agt gaa gec gag att ata gat gaa ate 
He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 



432 



tta aag ate aat gaa gat acc aga gta cat ggc ctt gec ctt cag ate 
Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 



480 



tct gag aac ttg ttt age aac aaa gtc etc aat gec ttg aaa cca gaa 528 
Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 

aaa gat gtg gat gga gta aca gac ata aac ctg ggg aag ctg gtg cga 576 
Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 



ggg gat gec cat gaa tgt ttt gtt tea cct gtt gec aaa get gta att 
Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 



624 



gaa ctt ctt gaa aaa tea ggt gtc aac eta gat gga aag aag att ttg 
Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 



672 



gta gtg ggg gec cat ggg tct ttg gaa get get eta caa tgc ctg ttc 
Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
225 230 235 240 



720 



cag aga aaa ggg tec atg aca atg age ate cag tgg aaa aca cgc cag 
Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 



768 



ctt caa age aag ctt cac gag get gac att gtg gtc eta ggc tea cct 
Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
260 265 270 



816 



aag cca gaa gag att ccc ctt act tgg ata caa cca gga act act gtt 864 
Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 
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etc aac tgc tec cat gac ttc ctg tea ggg aag gtt ggg tgt ggc tct 
Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

cca aga ata cat ttt ggt gga etc att gag gaa gat gat gtg att etc 
Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 ' 310 315 320 

ctt get gca get ctg cga att cag aac atg gtc agt agt gga agg aga 
Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 

tgg ctt cgt gaa cag cag cac agg egg tgg aga ctt cac tgc ttg aaa 
Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 

ctt cag cct etc tec cct gtg cca agt gac att gag att tea aga gga 
Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 



gca gat gaa att gaa ate tat ggc aaa age aaa gec aaa gta cgt ttg 
Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 ' 390 395 400 

tec gtg eta gaa agg tta aag gat caa gca gat gga aaa tac gtc tta 
Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 

gtt get ggg ate aca ccc acc cct ctt gga gaa ggg aag age aca gtc 
Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 

acc ate ggg ctt gtg cag get ctg acc gca cac ctg aat gtc aac tec 
Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 

ttt gee tgc ttg agg cag cct tec caa gga ccg acg ttt gga gtg aaa 
Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 

gga gga gee gcg ggt ggt gga tat gee cag gtc ate ccc atg gag gag 
Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 470 475 480 

ttc aac ctt cac ttg act gga gac ate cac gee ate acc get gee aat 



912 



960 



1008 



1056 



1104 



caa act cca aaa get gtg gat gtc ctt gee aag gag att gga ttg ctt 1152 
Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



m»E# 2004-3 1 17037 



12003-341245 



4/ 



Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 

aac ttg ctg get gec gec ate gac acg agg att ctt cat gaa aac acg 
Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 

caa aca gat aag get ctg tat aat egg ctg gtt cct tta gtg aat ggt 
Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 

gtc aga gaa ttt tea gaa att cag ctt get egg eta aaa aaa ctg gga 
Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 

ata aat aag act gat ccg age aca ctg aca gaa gag gaa gtg agt aaa 
He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 

ttt gec cgt etc gac ate gac cca tct acc ate acg tgg cag aga gta 
Phe Ala Arg Leu Asp He Asp Pro. Ser Thr He Thr Trp Gin Arg Val 
565 570 575 

ttg gat aca aat gac cga ttt eta cga aaa ata acc ate ggg cag gga 
Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 

aac aca gag aag ggc cat tac egg cag gcg cag ttt gac ate gca gtg 
Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 

gec age gag ate atg gcg gtg ctg gec ctg acg gac age etc gca gac 
Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Leu Ala Asp 
610 615 620 

atg aag gca egg ctg gga agg atg gtg gtg gec agt gac aaa age ggg 
Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 630 635 640 

cag cct gtg aca gca gat gat ttg ggg gtg aca ggt get ttg aca gtt 
Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 

ttg atg aaa gat gca ata aaa cca aac ctg atg cag acc ctg gaa ggg 
Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
660 665 670 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 



aca cct gtg ttc gtg cat gcg ggc cct ttt get aac att get cac ggc 2064 
Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 
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aac tct tea gtg ttg get gat aaa att gee ctg aaa ctg gtt ggt gaa 2112 
Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 



gaa gga ttt gta gtg ace gaa get ggc ttt ggt get gac ate gga atg 
Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 710 715 720 

gag aaa ttc ttc aac ate aag tgc cga get tec ggc ttg gtg ccc aac 
Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 

gtg gtt gtg tta gtg gca acg gtg cga get ctg aag atg cat gga ggc 
Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 750 

ggg cca agt gta acg get ggt gtt cct ctt aag aaa gaa tat aca gag 
Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 

gag aac ate cag ctg gtg gca gac ggc tgc tgt aac etc cag aag caa 
Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 

att cag ate act cag etc ttt ggg gtt ccc gtt gtg gtg get ctg aat 
lie Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 

gtc ttc aag acc gac ace cgc get gag att gac ttg gtg tgt gag ctt 
Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 

gca aag egg get ggt gec ttt gat gca gtc ccc tgc tat cac tgg teg 
Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 

gtt ggt gga aaa gga teg gtg gac ttg get egg get gtg aga gag get 
Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 

gcg agt aaa aga age cga ttc cag ttc ctg tat gat gtt cag gtt cca 
Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 

att gtg gac aag ata agg acc att get cag get gtc tat gga gec aaa 
He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 870 • 875 880 

gat att gaa etc tct cct gag gca caa gec aaa ata gat cgt tac act 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



2592 



2640 



2688 
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Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 

caa cag ggt ttt gga aat ttg ccc ate tgc atg gca aag acc cac ctt 2736 
Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 
900 905 910 

tct eta tct cac caa cct gac aaa aaa ggt gtg cca agg gac ttc ate 2784 
Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 

tta cct ate agt gac gtc egg gec age ata ggc get ggg ttc att tac 2832 
Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 

cct ttg gtc gga acg atg age acc atg cca gga ctg ccc acc egg ccc 2880 
Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 

tgc ttt tat gac ata gat ctt gat acc gaa aca gaa caa gtt aaa ggc 2928 
Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 



ttg ttc 
Leu Phe 



<210> 2 

<211> 978 

<212> PRT 

<213> Homo sapiens 

<400> 2 



Met Gly Thr Arg Leu Pro Leu Val Leu Arg Gin Leu Arg Arg Pro Pro 
15 10 15 



Gin Pro Pro Gly Pro Pro Arg Arg Leu Arg Val Pro Cys Arg Ala Ser 
20 25 30 



Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Arg Glu Gly Leu Leu Gly 
35 40 45 



Gin Arg Arg Pro Gin Asp Gly Gin Ala Arg Ser Ser Cys Ser Pro Gly 
50 55 60 



2934 
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Gly Arg Thr Pro Ala Ala Arg Asp Ser He Val Arg Glu Val He Gin 
65 ~' 70 75 80 



Asn Ser Lys Glu Val Leu Ser Leu Leu Gin Glu Lys Asn Pro Ala Phe 
85 90 95 



Lys Pro Val Leu Ala He He Gin Ala Gly Asp Asp Asn Leu Met Gin 
100 105 HO 



Glu He Asn Gin Asn Leu Ala Glu Glu Ala Gly Leu Asn He Thr His 
115 120 125 

He Cys Leu Pro Pro Asp Ser Ser Glu Ala Glu He He Asp Glu He 
130 135 140 



Leu Lys He Asn Glu Asp Thr Arg Val His Gly Leu Ala Leu Gin He 
145 150 155 160 



Ser Glu Asn Leu Phe Ser Asn Lys Val Leu Asn Ala Leu Lys Pro Glu 
165 170 175 



Lys Asp Val Asp Gly Val Thr Asp He Asn Leu Gly Lys Leu Val Arg 
180 185 190 



Gly Asp Ala His Glu Cys Phe Val Ser Pro Val Ala Lys Ala Val He 
195 200 205 



Glu Leu Leu Glu Lys Ser Gly Val Asn Leu Asp Gly Lys Lys He Leu 
210 215 220 



Val Val Gly Ala His Gly Ser Leu Glu Ala Ala Leu Gin Cys Leu Phe 
225 " 230 235 240 



Gin Arg Lys Gly Ser Met Thr Met Ser He Gin Trp Lys Thr Arg Gin 
245 250 255 



Leu Gin Ser Lys Leu His Glu Ala Asp He Val Val Leu Gly Ser Pro 
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260 



265 



270 



Lys Pro Glu Glu He Pro Leu Thr Trp He Gin Pro Gly Thr Thr Val 
275 280 285 

Leu Asn Cys Ser His Asp Phe Leu Ser Gly Lys Val Gly Cys Gly Ser 
290 295 300 

Pro Arg He His Phe Gly Gly Leu He Glu Glu Asp Asp Val He Leu 
305 310 315 320 

Leu Ala Ala Ala Leu Arg He Gin Asn Met Val Ser Ser Gly Arg Arg 
325 330 335 



Trp Leu Arg Glu Gin Gin His Arg Arg Trp Arg Leu His Cys Leu Lys 
340 345 350 



Leu Gin Pro Leu Ser Pro Val Pro Ser Asp He Glu He Ser Arg Gly 
355 360 365 

Gin Thr Pro Lys Ala Val Asp Val Leu Ala Lys Glu He Gly Leu Leu 
370 375 380 

Ala Asp Glu He Glu He Tyr Gly Lys Ser Lys Ala Lys Val Arg Leu 
385 * 390 395 400 



Ser Val Leu Glu Arg Leu Lys Asp Gin Ala Asp Gly Lys Tyr Val Leu 
405 410 415 



Val Ala Gly He Thr Pro Thr Pro Leu Gly Glu Gly Lys Ser Thr Val 
420 425 430 



Thr He Gly Leu Val Gin Ala Leu Thr Ala His Leu Asn Val Asn Ser 
435 440 445 



Phe Ala Cys Leu Arg Gin Pro Ser Gin Gly Pro Thr Phe Gly Val Lys 
450 455 460 
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Gly Gly Ala Ala Gly Gly Gly Tyr Ala Gin Val He Pro Met Glu Glu 
465 470 475 480 

Phe Asn Leu His Leu Thr Gly Asp He His Ala He Thr Ala Ala Asn 
485 490 495 



Asn Leu Leu Ala Ala Ala He Asp Thr Arg He Leu His Glu Asn Thr 
500 505 510 

Gin Thr Asp Lys Ala Leu Tyr Asn Arg Leu Val Pro Leu Val Asn Gly 
515 520 525 

Val Arg Glu Phe Ser Glu He Gin Leu Ala Arg Leu Lys Lys Leu Gly 
530 535 540 

He Asn Lys Thr Asp Pro Ser Thr Leu Thr Glu Glu Glu Val Ser Lys 
545 550 555 560 

Phe Ala Arg Leu Asp He Asp Pro Ser Thr He Thr Trp Gin Arg Val 
565 570 575 



Leu Asp Thr Asn Asp Arg Phe Leu Arg Lys He Thr He Gly Gin Gly 
580 585 590 



Asn Thr Glu Lys Gly His Tyr Arg Gin Ala Gin Phe Asp He Ala Val 
595 600 605 

Ala Ser Glu He Met Ala Val Leu Ala Leu Thr Asp Ser Leu Ala Asp 
610 615 620 

Met Lys Ala Arg Leu Gly Arg Met Val Val Ala Ser Asp Lys Ser Gly 
625 ' 630 635 640 



Gin Pro Val Thr Ala Asp Asp Leu Gly Val Thr Gly Ala Leu Thr Val 
645 650 655 



Leu Met Lys Asp Ala He Lys Pro Asn Leu Met Gin Thr Leu Glu Gly 
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660 



665 



670 



Thr Pro Val Phe Val His Ala Gly Pro Phe Ala Asn He Ala His Gly 
675 680 685 

Asn Ser Ser Val Leu Ala Asp Lys He Ala Leu Lys Leu Val Gly Glu 
690 695 700 

Glu Gly Phe Val Val Thr Glu Ala Gly Phe Gly Ala Asp He Gly Met 
705 710 715 720 



Glu Lys Phe Phe Asn He Lys Cys Arg Ala Ser Gly Leu Val Pro Asn 
725 730 735 



Val Val Val Leu Val Ala Thr Val Arg Ala Leu Lys Met His Gly Gly 
740 745 . 750 

Gly Pro Ser Val Thr Ala Gly Val Pro Leu Lys Lys Glu Tyr Thr Glu 
755 760 765 

Glu Asn He Gin Leu Val Ala Asp Gly Cys Cys Asn Leu Gin Lys Gin 
770 775 780 

He Gin He Thr Gin Leu Phe Gly Val Pro Val Val Val Ala Leu Asn 
785 790 795 800 



Val Phe Lys Thr Asp Thr Arg Ala Glu He Asp Leu Val Cys Glu Leu 
805 810 815 



Ala Lys Arg Ala Gly Ala Phe Asp Ala Val Pro Cys Tyr His Trp Ser 
820 825 830 



Val Gly Gly Lys Gly Ser Val Asp Leu Ala Arg Ala Val Arg Glu Ala 
835 840 845 



Ala Ser Lys Arg Ser Arg Phe Gin Phe Leu Tyr Asp Val Gin Val Pro 
850 855 860 
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He Val Asp Lys He Arg Thr He Ala Gin Ala Val Tyr Gly Ala Lys 
865 ' 870 875 880 



Asp He Glu Leu Ser Pro Glu Ala Gin Ala Lys He Asp Arg Tyr Thr 
885 890 895 



Gin Gin Gly Phe Gly Asn Leu Pro He Cys Met Ala Lys Thr His Leu 
900 905 910 



Ser Leu Ser His Gin Pro Asp Lys Lys Gly Val Pro Arg Asp Phe He 
915 920 925 



Leu Pro He Ser Asp Val Arg Ala Ser He Gly Ala Gly Phe He Tyr 
930 935 940 



Pro Leu Val Gly Thr Met Ser Thr Met Pro Gly Leu Pro Thr Arg Pro 
945 950 955 960 



Cys Phe Tyr Asp He Asp Leu Asp Thr Glu Thr Glu Gin Val Lys Gly 
965 970 975 



Leu Phe 



<210> 3 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cgggatccgc catgggcacg cgtctgccgc tcgtcctg 



38 



<210> 4 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ccgctcgagg aacaagcctt taacttgttc tgtttcgg ^ 
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5 



<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gctttggtgc tgacatcgga atg 



<210> 6 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 6 

cccggacgtc actgataggt aag 



^-v! 12/E 



23 



23 
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imm%} mm 
m 1 1 



•2.83kb 



ATG- 



TTG- 



ND 



NT 



1 183184 • 



2984 



WHS 
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DKFSB 
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;; D/ G d.o xna i..n. S d omain 
[03] 



BamHX.687- 



CMV.promoter; 



Neor/Eanx. 




hClS- 



XhoI3$30 



COOH 
£T8 
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